Objective: The aim of this study was to evaluate the associations between insomnia, sleep duration and self-reported academic performance/failure in a large sample of Norwegian college and university students. Methods: This cross-sectional survey comprised 50,054 full-time students (69% women) aged 18e35 years (mean age 23.2, standard deviation (SD) ¼ 3.3), with a response rate of 31%. Binary logistic regression analyses were conducted to examine the associations between the independent variables, an approximation of the insomnia disorder and sleep duration, and the dependent variables, failed examinations and delayed study progress. Results: The results showed that insomnia was associated with a higher risk of failed examinations (adjusted for background variables, odds ratio (OR adjusted ) ¼ 1.31, 95% confidence interval (CI) 1.25e1.37, p < 0.001) and delayed study progress (OR adjusted ¼ 1.32, 95% CI: 1.22e1.42, p < 0.001). A curvilinear relationship between sleep duration and risk of academic failure was demonstrated, where both sleeping less than 5 h, and 10 h or more, were associated with higher odds of failed study examinations, compared to with sleeping 7e9 h (OR adjusted ¼ 1.46, 95% CI: 1.33e1.63, p < 0.001 and OR adjusted ¼ 1.53, 95% CI: 1.33 e1.75, p < 0.001, respectively). Insomnia and deviations from an optimal sleep duration may have notable consequences for academic success in higher education.
Introduction
Sleep is essential for the maintenance of cognitive functions related to academic success in higher education, including learning and memory consolidation, decision making, and critical thinking [1, 2] . Optimal functioning in these areas will often be impaired in the absence of sufficient sleep [3] . A considerable number of college/university students report obtaining insufficient sleep [4e9] . The recommended sleep duration for young adults is between 7 and 9 h [10] . However, one survey of more than 1000 American college students found that 25% slept less than 6.5 h, and only 29% slept for 8 h or more [5] . A recent national survey from Norway that included more than 50,000 college/university students showed that the mean sleep duration on weekdays was just above 7.5 h among healthy sleepers, whereas students who were considered to have insomnia according to an approximation of the DSM-5 criteria for insomnia on average slept less than 7.0 h [7] . In that study, 22% of men and 34% of women met the criteria for insomnia, and the proportion of students reporting difficulties initiating and/or maintaining sleep had increased from 23% in 2010 to 31% in 2018 [7] .
It is well established that shortened or disturbed sleep quality reduces students' learning capacity and academic performance, and interventions that restrict or facilitate students' sleep have been associated with impaired and improved, respectively, neurocognitive functioning and academic performance (eg, Curcio et al., [3] ; Gilbert & Weaver [11] ). However, most studies on the relationship between sleep and cognitive functions and its implications for academic success have been conducted on younger cohorts. For example, one large population-based study of Norwegian adolescents (16e19 years old) found that a sleep deficit and short sleep duration were independently associated with a higher risk of poor grade point average (GPA) [12] and school non-attendance [13] . Similar results have been found in the relationship between insomnia and academic performance. For example, one study showed that American college students with insomnia had a more than sixfold odds of attaining a low GPA [14] .
Students' GPA is perhaps the most commonly used measurement of academic performance. However, other measures of educational success have also been examined, such as failed examinations and delayed study progress. These outcomes are relevant not only for the students and their career prospects, but from a socioeconomic perspective failed exams and delayed study progress leads to a direct economic loss to society [15] . A large population-based study that included more than 13,000 college/ university students in Norway demonstrated a doseeresponse relationship between difficulties initiating and maintaining sleep (DIMS) and delayed study progress and having failed several examinations [16] . To the best of our knowledge, no previous study has examined a more stringent evaluation of disturbed sleep based on an approximation of the DSM-5 criteria for insomnia among college students, and how this relates to the risk of delayed study progress and having failed examinations. Recent laboratory studies suggest that those who have a subtype of insomnia characterized by short sleep duration (<6 h) may experience more pronounced neurocognitive deficit than insomnia sufferers with normal sleep duration and healthy controls [17, 18] . However, no previous studies have researched how an approximation of this subtype of insomnia with short sleep duration relates to scholastic parameters such as delayed study progress and having failed examinations.
There can be some overlap between chronic insomnia and delayed sleepewake phase disorder (DSPD) [19] . Given that the reported prevalence of DSPD in teenagers and young adults range between 7% and 16%, it has been emphasized that the possibility of this alternate or comorbid diagnosis should be considered when evaluating individuals presenting sleep onset insomnia complaints [19] . However, no previous studies on insomnia and academic performance have attempted to rule out the potential effects of DSPD. Insomnia is also closely intertwined with other mental health complaints such as anxiety and depression [20, 21] , which, based on the same line of reasoning as above, should be taken into consideration when evaluating the relationship between insomnia and academic performance. Furthermore, both the presentation of sleep problems and academic performance can be influenced by a range of sociodemographic characteristics such as sex, age, marital status, childcare responsibilities, financial situation, alcohol consumption, and physical activity [22e27]. We therefore argue that these characteristics should be controlled for in models that examine the associations between sleep parameters and academic performance.
The purpose of the present study was to investigate how academic failure is associated with insomnia and sleep duration, while controlling for a range of background variables, DSPD, and symptoms of anxiety and depression (ie, psychological distress). Based on the findings from previous studies, we hypothesize that insomnia and short sleep duration is associated with a higher risk of delayed study progress and having failed examinations.
Methods

Subjects and procedure
Data for this study were derived from the Student's Health and Wellbeing Study (SHoT2018), a national student survey for higher education in Norway, initiated by the three largest student welfare organizations [Sammen (Bergen and surrounding area), Sit (Trondheim and surrounding area) and SiO (Oslo and Akershus)]. Data collection for the SHoT surveys are carried out every fourth year, starting from 2010. Details of the SHoT study have been published elsewhere [28] . The present study comprises data from the 2018 data collection only, which took place between February 6 and April 5, 2018, and included all full-time Norwegian students enrolled in higher education (both in Norway and abroad). Participating institutions set off-time during lectures to allow students to complete the questionnaires electronically in class through a web-based platform. The total number of students qualified to participate in the SHoT2018 study was 162,512, of whom 50,054 students completed the questionnaires. This represented a response rate of 30.8%.
The SHoT2018 study was approved by the Regional Committee for Medical and Health Research Ethics in Western Norway (no. 2017/1176). Electronic informed consent was obtained from all participants.
Questionnaire
Academic performance
Self-reported academic performance/failure was assessed with the following two questions: (1) 'Are you following your normed study progression (30 þ credits per semester) on the study programme you are taking now?' with the response options 'yes' (¼ 0) and 'no' (¼ 1); and (2) 'Have you failed an exam after you started studying at your college/university?' with the response options 'no' (¼ 0) and 'yes' (¼ 1). A normed study progression for a full-time student in Norway means obtaining 30 credits per semester. Those who, for various reasons, obtain less than 30 credits per semester have a delayed study progress and risk having to spend an extra semester (or a whole school year) to complete their degree. Passed exams give study credits and a failed exam can result in delayed study progress. Some courses offer the option to re-take the exam shortly after failing an examination, which prevents delayed study progress for those who pass the re-take exam. The number of exams per semester can vary greatly across study programs. Information about the number of exams the students had per semester were not available in this study.
Sleep measures
Participants were asked to indicate whether they currently experienced difficulties initiating sleep (DIS), difficulties maintaining sleep (DMS), suffered early morning awakenings (EMA), suffered daytime sleepiness, and/or suffered daytime tiredness. The recognition of these symptoms was followed up with questions regarding how many days per week they experience each of the specific symptoms (1e7 days). In addition, the recognition of any of the symptoms was followed up with a question regarding how long they had been suffering from such sleep problems ('less than 1 month', '1e2 months', '3e6 months', '7e11 months', '1e3 years', 'more than 3 years'). In line with the DSM-5 criteria, insomnia in this paper was operationalized as experiencing at least one nocturnal symptom (ie, DIS, DSM, or EMA), daytime sleepiness, and daytime tiredness minimum three days per week for three months or longer. This is only an approximation of the insomnia disorder, because we were not able to distinguish insomnia from other sleepewake disorders (eg, narcolepsy, breathing-related sleep disorder, circadian rhythm sleepewake disorder (other than the approximation of the DSPD), parasomnia), or whether the complaint of insomnia was predominately explained by a coexisting mental disorder or a medical condition, or whether the insomnia was attributable to the physiological effects of a substance (eg, a drug of abuse, a medication) [29] .
Participants were asked to indicate, separately for weekdays and weekends, when they usually go to sleep at night (bedtime, hh:mm), when they usually get up in the morning (rise time, hh:mm), how long it usually takes them to fall asleep (sleep onset latency (SOL), hh:mm), and how long they are awake during the night (wake after sleep onset (WASO), hh:mm). Time in bed (TIB) was calculated as the difference between bedtime and rise time. Sleep duration (total sleep time, TST) was calculated as TIB-SOL-WASO.
Furthermore, we identified students who displayed symptoms in line with the diagnostic criteria for DSPD. Following the operationalization of DSPD described by Johnson et al., [30] ; reporting: (1) a minimum of 1-h shift in sleep-onset and wake times from the weekdays to the weekends; (2) frequent difficulty falling asleep (3 days per week); (3) little or no difficulty maintaining sleep (1 day per week); (4) frequent difficulty awakening (oversleep 'sometimes' or more often); and (5) obtaining at least 7 h of sleep per night on the weekends, were classified as DSPD. In the present study, the DSPD variable was only used as a control variable in the analyses of insomnia and academic performance.
Demographic and lifestyle information
All participants answered questions about their sex, age, relationship status ('married/registered partner', 'cohabitant', 'romantic partner, but lives alone', 'single'), whether they had care for children ('yes', 'no'), and immigrant status ('Were you, or at least one of your parents, born abroad?' yes/no). In addition, they answered questions pertaining to financial difficulties ('never/ seldom', 'sometimes', 'often'), study programme ('one year, 'lower grade', 'higher grade', 'other'), and average weekly physical exercise ('0 or <1 day', '1e3 days', '4 days').
Alcohol use
All participants completed the Alcohol Use Disorders Identification Test (AUDIT) [31] . The AUDIT comprises 10 items designed to assess alcohol consumption, alcohol harm, and symptoms of alcohol dependency. The period of reference is one year (except for two items which also assess lifetime incidences). The composite AUDIT-score range between 0 and 40. The recommended cut-off value to identify hazardous alcohol use is eight [31] . Reliability analyses yielded a Cronbach's alpha of 0.76 in the current sample.
Psychological distress
Psychological distress was assessed using the Hopkins Symptoms Checklist, HSCL-25 [32] , derived from the 90-item Symptom Checklist (SCL-90), a screening tool designed to detect symptoms of anxiety and depression. The HSCL-25 is composed of a 10-item subscale for anxiety and a 15-item subscale for depression, with each item scored on a Likert scale from 1 ('not at all') to 4 ('extremely'). The period of reference is two weeks. One item on DIMS was omitted from the composite score and replaced with the mean of the remaining items, thereby preserving the recommended total score to enable comparison with other studies. Reliability analyses of HSCL-25 (without the sleep item) yielded a Cronbach's alpha of 0.93, which is comparable to previous psychometric assessments of this modified scale [16] .
Statistical analyses
All analyses were performed using IBM SPSS Statistics for Macintosh, Version 25.0 (IBM Corp., Armonk, NY, USA). Binary logistic regression analyses were used to examine the association between insomnia and sleep duration as independent variables, and academic performance/failure (ie, failed examinations and delayed study progress) as dependent variables.
For the analyses on insomnia and academic performance/failure, four models were examined: (1) Model 1: crude, (2) Model 2: adjusting for background variables including age, sex, relationship status, care for children, immigrant status, financial difficulties, study programme, physical exercise, and AUDIT classification, (3) Model 3: Model 2 þ adjusting for delayed sleep phase disorder (DSPD), and (4) Model 4: Model 3 þ additional adjustment for psychological distress (HSCL-25). Furthermore, subgroups of people with and without insomnia were created based on three categories of sleep duration: short sleep duration (<6 h), normal sleep duration (6e8 h), and long sleep duration (>8 h). Logistic regression analyses were run to examine the association between the six groups created based on insomnia/no insomnia at various sleep durations and academic failure as outcome (Models 1e4 as described above). Normal sleepers (no insomnia) with normal sleep duration (6e8 h) were set as the reference category. In order to be able to compare insomnia sufferers with short sleep duration to non-insomniacs with short sleep duration, an additional analysis was run with the latter group set as the reference category.
Binary logistic regression analyses were used to examine the relationship between sleep duration and academic performance/ failure (failed study examinations and delayed study progress). Three models were examined: (1) Model 1: crude, (2) Model 2: adjusting for background variables as described above, and (3) Model 3: Model 2 þ additional adjustment for psychological distress (HSCL-25). Furthermore, sleep duration was categorized into six groups: 'Less than 5 h', '5e6 h', '6e7 h', '7e9 h', '9e10 h', and '10 h or more'. With a sleep duration of 7e9 h as the reference category, logistic regression analyses were employed to examine the effects of the various sleep durations on the risk of having failed study examinations and delayed study progress.
The association between the independent and dependent variables were presented as odds ratios (ORs) with 95% confidence intervals. All tests were set at a conventional two-tailed with p < 0.05 as the threshold for significance.
Results
Sample characteristics
The background characteristics of the present sample, including total values and stratified by sex, are summarized in Table 1 . Table 2 provides a descriptive summary of the sleep characteristics of the sample, stratified by sex. The proportion of women vs men in the sample (69% vs 31%) was larger than the proportion of women vs men in the population of invited students [58% (N ¼ 93,267) vs 42% (N ¼ 67,558)]. The mean age of the students was 23.2 years (standard deviation (SD) ¼ 3.3) and the age distribution e presented in Table 1 e closely resembled that of all invited students [invited students: 18e20 years (18%, N ¼ 28,996), 21e22 years (31%, N ¼ 49,731), 23e25 years (32%, N ¼ 51,714), 26e28 years (12%, N ¼ 19,901) and 29e35 years (7%, N ¼ 10,216)]. As previously reported [7] , the overall prevalence of insomnia based on an approximation of the DSM-5 criteria was 30.5%, with significantly higher prevalence among female (34.2%) than among male (22.2%) students. Table 3 present the results from the binary logistic regression analyses on the association between an approximation of the insomnia disorder and academic performance/failure. Insomnia was significantly associated with higher odds of failing study examinations and delayed study progress. This finding was robust across the four models.
Insomnia and academic performance
Additional logistic regression analyses were run on subgroups of students with and without insomnia based on three categories of sleep duration: insomnia sufferers with short (<6 h), normal (6e8 h) and long sleep duration (>8 h) and non-insomniacs with Table 1 Demographical and clinical characteristics among the students in the SHoT-2018 study.
Women
Men Total Table 3 . In order to be able to compare insomnia sufferers with short sleep duration to noninsomniacs with short sleep duration, an additional logistic regression analysis was run with the latter group set as the reference category. The results from these analyses showed no significant difference between insomnia sufferers with short sleep duration and non-insomniacs with short sleep duration on failed study examinations and delayed study progress (results not reported in table).
Sleep duration and academic performance
Binary logistic regression analyses were employed to investigate the association between sleep duration (as a continuous variable) and academic performance/failure. The results showed that a short sleep duration was associated with higher odds of students failing study examinations in the crude model (Model 1: p < 0.001, OR ¼ 0.92, 95% CI: 0.91e0.93), and this result was robust when controlling for background variables (Model 2: p < 0.001, OR ¼ 0.96, 95% CI: 0.94e0.97) and psychological distress (Model 3: p ¼ 0.014, OR ¼ 0.98, 95% CI: 0.97e1.00). In terms of delayed study progress as outcome, the results from the crude model suggested a shorter sleep duration was associated with higher odds of delayed study progress (Model 1: p ¼ 0.005, OR ¼ 0.97, 95% CI: 0.94e0.99). This association was no longer significant when background variables were controlled for (Model 2: p ¼ 0.294, OR ¼ 1.14, 95% CI: 0.98e1.04), and when psychological distress was controlled for the results indicated the inverse relationship, with longer sleep duration being associated with higher odds of students reporting delayed study progress (Model 3: p < 0.001, OR ¼ 1.05, 95% CI: 1.02e1.08).
In order to further elucidate a potential curvilinear relationship between sleep duration and academic performance/ failure, sleep duration was categorized into six groups: 'less than 5 h', '5e6 h', '6e7 h', '7e9 h', '9e10 h', and '10 h or more'. Sleep duration of 7e9 h was set as the reference category. The results from the logistic regression analyses for failed examinations and delayed study progress are presented in Figs. 1 and 2 , respectively. A curvilinear relationship was indicated between the various sleep durations and academic performance/failure. Sleeping less than 7 h and longer than 9 h appeared both to be associated with higher odds of students reporting failed examinations with a significance level of p < 0.001 (in the crude model and when adjusting for background variables and psychological distress). For example, when adjusting for background variables (Model 2), the OR for failed study examinations when sleeping less than 5 h was 1.46 (95% CI: 1.33e1.60) and when sleeping 10 h or more it was 1.53 (95% CI: 1.33e1.75), compared to sleeping 7e9 h (Fig. 1 ). This pattern of results was also indicated with delayed study progress as outcome, but only in the crude model (Fig. 2) . When background variables were controlled for (Model 2) and when psychological distress was controlled for (Model 3), sleeping less than 7 h was not associated with higher odds of delayed study progress. However, sleeping longer than 9 h was associated with higher odds of delayed study progress in all models with a significance level of p < 0.001. For example, when adjusting for background variables (Model 2), the OR for delayed study progress when sleeping 9e10 h was 1.31 (95% CI: 1.16e1.49), and when sleeping 10 h or more it was 1.66 (95% CI: 1.34e2.05), compared to sleeping 7e9 h (Fig. 2) . Table 3 Results from the binary logistic regression analyses: an approximation of the insomnia disorder (DSM-5) and academic performance/failure. Psychological distress refers to the score on HSCL-25, where the sleep item on the depression subscale had been taken out.
Discussion
The present paper demonstrates an association between an approximation of the insomnia disorder and failed study examinations, which was independent of a range of background and lifestyle factors, an approximation of the DSPD and psychological distress. Similarly, those who had insomnia also had higher odds of reporting delayed study progress. A curvilinear relationship was demonstrated between sleep duration and failed study examinations, where both short and long sleep duration was associated with higher odds of failed study examinations. These findings should be replicated in studies that can employ an objective assessment of sleep duration.
The finding that insomnia was associated with failed study examinations are in line with those of the previous SHoT survey from 2014, where a single item measuring DIMS was associated with failing several examinations [16] . The present study support and further expand on these findings, and provides additional specificity with regards to an approximation of the DSM-5 insomnia disorder. Furthermore, these updated data indicate that an approximation of the DSPD does not adequately account for these findings. It is important to rule out DSPD because this is prevalent among young people and can be characterized by complaints that overlap with the insomnia disorder [19, 33] .
The association between insomnia and failed examinations may be mediated through cognitive function, and the results are thus in line with those of laboratory studies on insomnia and cognitive impairments. For example, a meta-analysis showed that insomnia was associated with mild to moderate impairments on more complex cognitive functioning, such as working memory and executive control, whereas performance on areas such as alertness, sustained attention and vigilance were not affected compared to normal sleepers [34] . Recent advancements in this field suggest that these impairments might be more pronounced among those who have the subtype of insomnia characterized by short sleep duration [17, 18] . Indeed, our findings indicate that those with insomnia and a short sleep duration (<6 h) had the highest risk of reporting more failed exams relative to the other categories when no other variables were controlled for. However, the present study did not find any significant differences between insomnia sufferers with short sleep duration and non-insomniacs with short sleep duration in terms of failed examinations, which contrasts laboratory findings where insomniacs with short sleep duration have been found to have greater cognitive impairments compared to non-insomniacs with short sleep duration (eg, Fernandez-Mendoza [35] ). Thus, the current results suggest that short sleep duration is associated with more failed study examinations irrespective of whether the individuals have insomnia or not.
In the present study, those who were suffering from insomnia had higher odds of reporting delayed study progress. This is in line with most previous studies on sleep and academic performance, which tend to indicate an association between insufficient sleep or sleep quality and academic failure [13, 36, 37] . Furthermore, insomnia sufferers, regardless of their sleep duration, had higher odds of delayed study progress than non-insomniacs with normal sleep duration, when adjusting for background variables and an approximation of the DSPD. However, insomnia sufferers with short sleep duration had lower odds of delayed study progress than those with normal and long sleep duration. These results might be considered to contradict those of previous laboratory studies on the added detriments of having insomnia with short sleep duration on neurocognitive morbidity [35] . However, these previous studies tend to identify this particular subtype of insomnia based on objective assessments of sleep duration. Insomnia sufferers with objectively normal sleep duration are known to underestimate their total sleep time [36] . It can thus be argued that the subjective assessment of sleep duration used in the present study provides an imprecise classification of this particular subtype of insomnia with short sleep duration. Our results should therefore be replicated in studies that can employ an objective assessment of sleep duration.
Short sleep duration was associated with a higher risk of students reporting failed examinations in the present study. This finding was independent of a range of lifestyle factors and psychological distress, and the results are in line with previous field and laboratory studies [13, 17, 18, 37, 38] . The relationship between sleep duration and failed examinations was further elucidated in some additional regression analyses that were conducted, where we distinguished between six categories of sleep duration. These analyses illustrated a curvilinear relationship between sleep duration and the risk of students reporting failed study examinations, where both short and long sleep duration appear to be associated with a higher risk of failed study examinations compared to sleeping 7e9 h. A similar pattern of results was obtained with delayed study progress as outcome, although these analyses indicated a more dubious link between short sleep duration and risk of academic failure. Taken together, these results might suggest there is an optimal sleep duration for academic performance, and to the best of our knowledge, the present study is the first to suggest this for academic performance as an outcome. Optimal sleep duration has been demonstrated in previous studies on health-related outcomes. For example, both short and long sleep duration have been associated with negative outcomes such as body weight and fat gain [39] , diabetes, hypertension, and cardiovascular disease in adults [40] . Deviations from the average sleep duration can reflect other underlying health problems or the sleep pattern of an individual whose circadian phase is misaligned with their dayenight schedule, both of which can conceivably contribute to academic failure.
Limitations and strengths
Limitations of the present study include the cross-sectional design, which precludes inferences about directionality. Another limitation pertains to the fact that all measures are self-reported. Nevertheless, it is worth noting that self-reported measures of sleep can often be recommended for the characterization of sleep parameters in both clinical and population-based research [41] . However, academic failure could preferably have been based on objective records, because students may have provided inaccurate reports of failed examinations and delayed study progress due to a recall bias, or they may have intentionally refrained from telling the truth. There might be other confounders or pathways between sleep and study progress that were not assessed in the current study. For example, school absence is known to account for some of the associations between sleep and academic outcomes in younger cohorts [12] .
Another limitation of the study is the response rate of 31%, which is less than the preferred minimum of 50e60% response rate, and implies a higher risk for non-response bias [42] . The use of a web-based survey approach may have contributed to the moderate response rate, because web-based platforms typically yield lower response rates compared to traditional mail approaches [43] . It should be noted that 69% of the participants in this survey were women, which may limit the generalizability of the results. It is possible that the female preponderance created a bias in the sample, because women generally report worse sleep across most parameters compared to men. However, about 70% of the student population in Norwegian colleges/universities are women, at least up to bachelor's degree. The female preponderance in the present study should therefore not represent a substantial bias.
A major strength of the present study pertains to the large sample size. Furthermore, the detailed assessments of sleep parameters allowed for an approximation of the insomnia disorder according to the DSM-5 criteria. It should nevertheless be noted that we were not able to distinguish between the insomnia disorder and other sleepewake disorder (eg, narcolepsy, a breathing-related sleep disorder, a circadian rhythm sleepewake disorder (other than the approximation of the DSPD), a parasomnia), or whether the complaint of insomnia was predominantly explained by a coexisting mental disorder or a medical condition, or whether the insomnia was attributable to the physiological effects of a substance (eg, a drug of abuse, a medication) [29] . This may have contributed to a high prevalence of insomnia in the present study, which should be replicated in studies that can use a clinical assessment of the insomnia disorder according to the DSM-5 criteria.
Conclusion and practical implications
Insomnia disorder has notable consequences for aspects of learning ability and academic success in higher education. In this population-based sample of Norwegian higher education/university students, we found that insomnia was associated with a higher risk of students reporting failed examinations and experiencing delayed study progress. This study also demonstrates a curvilinear relationship between sleep duration and the risk of academic failure e both short and long sleep was associated with failed study examinations, and long sleep was especially associated with delayed study progress. Failed examinations and delayed study progress can have major personal and financial consequences for the students, which can negatively affect their career prospects and other aspects of their lives. Students who are delayed in their study progress or need to re-take exams will often contribute to overcrowded lecture halls and drain resources from the educational institutions, which in turn may impair the learning environment for other students. In this respect, failed examinations and delayed study progress come with both direct and indirect financial costs for society, especially in countries where higher education is subsidized by the state [15] . This calls for low-threshold and efficacious treatments for insomnia that should be implemented in student populations. For example, it has been demonstrated that unguided internet-based cognitive behavioural therapy for insomnia may be effective in improving sleep for students and adults with chronic insomnia, both in the short and the long term ([44e46]).
